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Robert Boyle’s Theory of Colour
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ABSTRACT

Robert Boyle’s Ezperiments and Consideration Touching Colours, written in 1664 to explain mechanic-
ally the so-called quality of colour, contained his various speculations on the nature of colour as well as
dozens of experiments which would create change of colours and which seemed to be fitted by his corpu-
scular explanation. Nevertheless, his colour theory has largely been neglected by historians of science,
partly because Newton’s revolutionarily modern theory on light and colours overshadowed all his contem-
poraries’ thoughts on colour. This article aims at analysing the structure of Boyle’s colour theory in con-
nection with his corpuscular philosophy and experiments. For the first step, with special attention to
Descartes, colour theory before Boyle is reviewed. Next, his concept of ‘disposition’, which he introduced
to explain the changes of colour on the basis of his corpuscular philosophy, is analysed. And the limita-
tions of his explanation on the nature of colour, which was closely connected with his ‘disposition’, is
considered. In conclusion, above-mentioned discussions are put together to reveal the internal structure of

Bovle’s colour theory, corpuscular philosophy and experiments.
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4) 17 A7 AAR 2o dslAe 53] b9 Fol f&strh. M. Boas, “The Establishment of the Me-
chanical Philosophy” Osiris, 10(1952), 413—541; E.J. Dijksterhuis, The Mechanization of the World
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7) Hero of Alexandria, “Catoptrics” in M.R. Cohen and LE. Drabkin eds., A Source Book in Greek
Science (Harvard Univ. Pr., 1958), pp.261—268.
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pp. 489—506, passim o]1} R. Westfall, “The Development of Newton’s Theory of Colour” Isis, 53
(1962), 339—58 2 & A.

10) xddol glaAd ke o3 & slA 2 FAtg 2] v} Lo Fo] §-&3ch. M. Boas, op. cit.,, R.H. Kargon,
op. cit., M.B. Hall, Robert Boyle on Natural Philosophy (Indiana Univ. Pr., 1966), T.S. Kuhn,
“Robert Boyle and Structural Chemistry in the Seventeenth Century” Isis, 43(1952), 12—36.
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11) Dexcartes, Optzcs fxrst dleOUI‘bB

12) Descartes, Optics, sixth discourse.

13) Descartes, Optics, fifth discourse.

14) Descartes, Meterologv, eighth discourse.

19) oA A2 TS Eyeo) md Wol F45 WAHE Fa W@ ASE %40 % Theodoric
of Freibergo] €3] o] Fojzlt}. v & o 7} 2 E 7} Theodoric of Freiberg 2} De zrzde A= A= ury
A A gkgkA Rk, E jr’{i:iﬂr%iﬂr /‘i%% E3F FA43% Aot De iride o) d §-3te] Grant, Source
Book{Z 3 2), pp.435—441¢] A& At 2xAs 23 W.A Wallace, The Scientific Methodology
of Thecdoric of Freiberg (Fribourg: The University Press, 1959)1} Crombie, Robert Grosseteste(5 3
Fz), ch. 95 F=23 2.
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2 A% %= 2 35% 7 (secondary rainbow)o] o},

) AFE AR & deey AAAFAA R HolA = d& s T3 2L AR AT 745'_
th gtg oz A7etE o] H% g3il-S Aotk ey ulgtE E s} Optics, first discourse o 4 4 & %
Aol 11 gl 2 R o] N v E A Eo|RE Hez FAHA



4%, 2uE uge A7 o] g 47
AAE 9o d& AR wicte Aot H2 AL F& Aojgts #A4e QodE o A3 3
A&z g dof FE Aco)gler, oy u ‘ﬂ_o_i EE AZE A9 5 dddh 2 b
EE ol FL(hadow)3 #Avte 2 T E o] wlEd X vy du4, B T4
AAEY 27, 2o, Ad, 2z 57 ‘él‘ﬂ DP FolAl ol 9212 o7tz Azo] mhEolAl &

F

a,

=
T
E_
+E

l

Aoletx A7 sz Ak zelv WA $HE AL, 1ok 47 529l Y, TR, HA4F 5
A gloll W o] AN HZo] wtFolAdy FAPFE Aol EAS FEFTRoE ZE AL
At Yol oA Ydelelk ‘wle] HE’ (modification of light) ©]9j2] & Aol & 4 ¢l 9l

X;]—_ 18)
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19) |A 5 & Experiments and Considerations Touching Colvurs. First occasicnally written, among some
other Essays, to a friend; and now suffer’d to come abroad as The Beginning of an Experimental
History of Colourso)t}, (o] F o] &2 Touching Colours 7 s+ A& HAg.) Wo]FF AgALE
SAsHE 399 A x= The Sceptical Chymist (1661), Certain Physiological Essa}s(1661)01 R
Aoz vy 9o, Touching Colours )% A oz o] Folich o8l 2Y9 Ao New
Experiments and Obszrvations Touching Cold (1665), The Origin of Forms and Qualities (1666),
Ezxperiments, Notes & C. about the Mechanical Origin and Production of Diverse Particular Qualities
(1672) ol Sheh

20) Touching Colours, The Preface.

21) Touching Colours, p.22.
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22) Ibid.

23) Ibid.

24) Touching Colours p. 23.

25) Origin of Forms and Qualities, p.11.
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26) Touching Colours, p.7.

27) Ibid. p.9.

28) Ihid. p.19.

29) o}ul#Alvte] o F& Lindberg, “The Science of Optics” (5= 2 =) p.356 o] 4 Al &
30) Touching Colours, pp.24—27.
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A 9o wAsA e ATE A4 S 4R
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o= 98¢ g3 dRE, wekA o] Fo] dEde A E B F 9 F =z % 1y
o A9 wigde] ExY Tt EAE Aoletn Ao g o] £ AolE BAAZARA A
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Bojo] Az A9 o AAND BHA A EodlA dFEHoz i}, A
1 2o A E_J Loz A A72e AFstA H5sl= ¥ rk<=(John Vermassen)o) i ] <]
AL W AFetz 2A AFstz e, ol2FE =2 el AR ‘Aol BA w9 W
ol g&se AL Byle “1 = olejdt widoe] EAgTE A FEI] BANE Aol gich
Be choydt Az dJeke vhakdt wid F 3 A5t AL Ao dgate AL Aol 43E
28 283 24 FYdx AFz v 28z 2z 3 A AL A 015’491 Wt w2, 2%
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31) Ibid. pp. 28—30.

32) “(aL)3stol A Aol A AAE AFHE AAolnx stEAE A Ao (ZE ) FA b ke
nto 2% o] AVAA AdE FAL AAAE b FEE” Touching Colours, p.9E £ A.

33) Touching Colours, p.15.

34) 22 @u]Ael gt AFe& Touching Colours p. 13| v+ gl

35) o & Eo] BQo] ofejzERA AT QA et AT Fde o ¥ H49E AT Eiag
AN 7tar A8 o2 Touching Colours, p.39, Exp. XIV & Mz},
56) 248 P (texture), SA E o) (disposition), =)z 42e Al A wle] 7ol A7

w3 &3] caﬁl)r 9l ¥ o w= Touching Colours p.91} p.58, Exp. XXX o 3 Bg9 4 & ¥ #.

= 3w



F4%, ZHE 299 A7 o] & o1

TAAAY, DA A A A A dAEY 2o RS oA de 2 sl2 o
£ A A Z P

2L Holr wiyd - T2 I} 442 HItE b en, weba ohekdt Ade] o
of gEdrhe AE FAVA AYE T FES, zelxz A5HIA RYcz FA99 A
Bolvh ddle BAAA FHEok & o o)d WA A, W Pl F 2 AANE AP L
Balvke A2 4% dol o A& Eut bzt g e AssARE 42 deldelh e

Al wide] meFelut, A3 A FolA A s T4 A& sHA 8 (visualize) & &
Adgler 2AetE, 28 Y At opns AWEEy] IE A2 HEE wEe] Wozs, A
olx ‘wjde] EAshe A9 AL A HEE get 2 FAE + AT

BEE AY F 2do] A4 d2E HF FHEH UEAAGT A4 AL FAe A7bH|
BAE 4ol A& At fele AFel e s & (sublimate) & o =¢1 L5} glzelz
A (oil of tartar)2 25 FAQQE o] E& 4dom AGd R Yo ‘%EP‘D} 71l kA Fab
(oil of vitrioD) & VA Hg "Hejz=ely o] eAXYo] Ao AletAlE= AL B 4 . By
£ o] Aol oju] e AZAL oE AZE wbrE o] okl bR gl AorBE 3%
T A2 hER, ofAE oA glddE HelA & AFSE (HEave A4 dehA B
o mAg B2 T e et J1AA Ml o’ FUm)EZFH 7ol ubEolH s ) Eo
ol & Aol EAL A FAozFH vee WA dAol ofete Ag B FA A
A Aol

e A 1Ho wige] Atz Ao H3E 2R **“393141 AAgA R el 729
Hols Ao zRE ofFol o] ol 238 AFE T A Ae Aoglg. ma
& Az AR AFE uks, \ﬁ@roﬂxi Ao g ghrt °“: e T Wt de Adm
237 & A TRV WA 42 Aoz Yok w4 2EA A2 AskE dedets w
< A 242 ok A o] MFe et s HAW Flelvh o A2 WAslel
, o] WakE ARA e A dAMA gtor 238 doHelgith dF S Ao A
Agel =& o3 A2 455 Aol ALY d8 Aol HA g2 A9 F2I AsA @
& A4A, AL QA G2 O“ﬂ—z— Hol A& lM ﬂﬂ»} 5 ]a’i a2 -?747} rﬂa}m
o] Watgly] WFol et F& A3t xak A =
5, FE Ao = Ae EFAA o] e 7@!%’—% 2E ::‘-Z—?‘fMl Fz9 ra:a}y} g}: 7
SARE FA o] g Aol o A &7 vk ez 3Fc @

o] &} 71:}% TAA - dA AR = B3 & Ao B3 o)A vpehte Az
o] H3tE Aushe dE o= FE AJFAH] ol BolAl ek wlge] Wt
A Ao Warl ARG 3 HYR Aol =2 RlAAQ Pz, wide] Wstg 343
7) AE AAAL A2 A3 =3 EAYS. o] F 2Y AAle] A 2 A s
Ar g skl ZPA Zlol f FHE 25 29E 9 A A 78 A0 HE20 ss g Aol A
Touching Colours oA B g A7 7/AF2 =l 43| 23435 o] os)” 3 A2

P

r‘l

N

I
2
i
rtJ[n

£ 9
A =, o] Ydqlog FF Zpzte] WE ubAlslr] = o] @A ul “Fe W o] Fue mrojo] EA)
) 29E o G VA A ADE P ARE WBAIE BEE 2L Eide Ao,

Touching Colours, pp.15—18 2 £ 7.
38) Touching Colours, p.64, Exp. XL.
39) Ibid. p, 38, Exp. XIIL
40) Ibid. pp.50—52, Exp. XVILXVIHI.



52 Ceh=-a48ka1 83 % o, #1049 A 1 3(1988)

stz ojAo]l Y EelAd FA’ (physical line of light) g ¥tAME = e’z Aggch ™ 28
Ak 2y F 2FE o] o] FF “AlAI ] 9 2H (fabric) wifol et o, 167211 E3
%] Mechanical Originel| A “1E2 A8} & EH9] ot A7 LE oeiztx wosw
whALelA o o) BAe] 54 "y & Folol A’ n B3 Agsta glrh

v

A} AAz Az FA A" AL dFtEEA S SRS Mk Fe] WA E oY
23z, Fa9) o] MY = i W7 EFE FoHE 2o AFHAR oo, B F
FYPD AAH Az AAA4TE A BEAANE BE B o drk FEE 4729 FAE
T e ATEE 7**1 o AA EA el A gopflEd, 22 4] ofu] FE-E A7
EFA e Aok ¢ FE oAl o] EAE AAYY FRE ANAE FA do] Ao FHA
F olw wpozA ‘ﬁﬁéEM——*ﬂ T2 23, ubAle} FAE (reflection, refraction) oFe] Zha
S— 9z o Eolst AL A otz ARG 2Z Xk AE #HAge] wo] BE A
o A Z el B2 A EAle] FYAw H& Aukg wabebe, =3 A BAe =3 49k
uiabste Aoty offr AZstA] ZYPw Aotk YAEE(Westfalhe] & AAHFR
o] o] &3} AL ‘W W on shekdts o] £ Atolol= A G Aol EAFL Yt

2L FEO 1672 =¥ Ja&R A4d 1664~66uu AP L 5}7] Ao 28 u=d AFY
< g 2 g FHE AR F Gk 53] o] Ff kel 7HE £ 22RH e YE =¥
Zo] EFAA FAAN Gris) & 4z, 2 dE A3 A7 = g, 0133 FAMNE F A ‘3}'501 A
72 B3R & AFe FEY A b AR AEE Aok 53] 2 w4
AQ-g A Byl E5H

< kA ggerbt A+
a8 22 & AgE B8 2go] ¥ilEx Yo
o] dxA FAL %‘ l3boll A Al E-S whEe] W 4 A By Yo EAo
@A s =ZEE, TA, AF T €AZe MR el Ao 3w A} A

o B

p

o] FE

2 AT ASUSE T A 2oh o) FAR Y o meb wAL
571744 @,

Al
3
A}

41) Ibid. p.27.

42) Origin of Forms and Qualities, p.?25.

43) Mechanical Origin or Production of diverse particular Qualities, p,233.

44) “FAFe] THEA UelA AR D}E%"], ZRAEL ol = A 43 A2 el e 7 gl
el “”SP Az GE, e AW FAL FL As el EE 5o lon, oW Fde wa Ags,
olw FAL =Auts et =& e gloh.” I Newton, “New Theory about Light and Colours” Phi-
losophical Transacticns, 19(1671—72), 3075—3087, 53| proposition 1,7 % & 7., 7wE&9 o =F2 LB.
Cohen ed., Isaac Newton's Papers and Letters on Natural Philosophy (Harvard Univ. Pr., 1¢58),
pp. 4759 ¢} M.B. Hall ed., Nature and Nature’s Law (New York, 1970), pp.250--263 of -/,:g‘ el 9]
D‘r. Cohenel AL gl W = 1’/PL(Pal”dieS), Fa, 3o]&2, #FA(Linus)é vigzt oo W& W

2o gl g Ax ‘j{,k }(pp (9“‘]43) 538 B A T.S. Kuhn, “Newton’s Optical Papers” (pp. 27—
45)'; e B fdyd F2 G =F 01‘/} FEY 3o EP 2AANREEE B e do 53
o} 29 Fo] &3, AL Sabra, Theories of Light(F 8§ &=), R.S. Westfall, “Newton’s Theory of
Colour” (% 9 #Az), “Newton’s Reply to Hooke and the Theory of Colours” Isis, 54(1€63), 82 -C6.

45) Westfall, “Newton’s Theory of Colour”, p, 348.

46) F& W7tz E, ulEx (Marc), 29, 28] (Grimaldi)e] 498 o] &2 ¥ v}, Kuhn, “Newton’s
Optical Papers” (5 44 3 %) p.29 % % A.

A7) =al &G ALE3E Bmalo) A8 e Touching Colours, pp.49—50, Exp. XIV—Exp. XV <] 1}l 9l



A%, ZHE 299 472 o) & 53

ohdg moleskdl Q9 o) A7e dAAEES fA% Aolgich wde] AATRZ B “o
Age] Agel F2 Agdel WHAY Aoz ARFe A ks (diversified) ol
Fspstel AAH 2 WA 400l ohizte Ao FARAA L Aelgieh

B el ze A4 Ao F9 A2 denz 5 4e9% JfrE AR
Agieh WA BAY AR 42 o A%sd 9449 42e T AsAns A EAE A
A7 F5 U A 9 FEAATA, $A T2 99 A AR 44z A2
Aoz 9449 Age Bt Axd bt 2o wlns A Flgst. nde WA o) Al
g BEE FoEA ol FAE BuNEd, AF Bol A ol el AAAE A2 S #A
e AE A2 AFA FohAE FA A2 AE E2 v, AA el AHAE

e gst 2o A7 A2E my ARe] wet Aol 29 wele J9t A8 A%z 3
';}_.49)
A Aelgeh. A8 A2e A 529 MI e T Gl Pol A
A9 A o)A #4¢ AAA gEete A BAL A99 Al »
Qe WA AR ABE oJd A kel o dehdehs A ol AF WAE AN
AT, FAN, ZelFs 2] A% AEAY AR AAL F2 2R AN F4ASE AL
A% ATk 2F e A3 Aol F¥ A2 YT AY H4E AA bt A
£ ohjAe, F2 40l 3 AFFozA HEAAL Reldz A¥T F Wl Ao F 2
QA el AE BAE B2 24 ¢ 552 2ol Yol AFATHE Aol B FU4E 45
9 28 240 H99 Aol §8 FHSAY AEAE FAE Qo] BAL Ao o
Yeh BAE A8 gl AEA, P R 2eFE FARE TAE AoAAE UYL & 3
A “2eAFe) AALRE A BAA A2 £A0) P et A4 o) AZ0] 32 A2 o
debs @ 5 Qe e L8 ZeEe Fse AAd4 Ag A% bl g4 goz
4Y57] el 22 o 3¢ SE 241 ¥l 92 BAAA 2= AL 4T EAZ
A 7

Qe melFe] AYE B LY FAE ALAHE FAE Bod A ‘ca¥std 99
o dehm zelFe FANE £4% 4239 AREx o FoAA 97 ARe] 4B £l 27
el e, W AN el #R A2 FAE Aol B el HelRo] 944
AZE FFAA At Yok BAL FAY ZAEE AEAA FANE FRARE H 27
& AT AT S A Tl o] FARE Feblleh TAE B AW L= FFA 4
9 BT BYL, w2 e APAA =B 2eF ¢ BEAL AEE P w34 =2 F
o Aol ANPA, 2E e =3 A x)FAA ekt FAME xeF9 wF Aol 2

[*]

A7 Ao %R Felekn AAPLAE 2o

AAZ WIG A A EFILA DS TL 0o} A2 LA o2 Fohe A B2
& = ggch e z2Ee FANG Ee, ndd AR AAste L, WA T2
A3 glo] WFR W s Bgoz AR WA 47 A7 @ Lelgleh zaM 2lA 0

48) Touching Colours, p.?20.

49) Ibid.

50) Ibid. p.19.

51) ¥ 32 &=.

52) B2 A 1R A 4Gy ARG 2E o)EXe2 gF 2 A, Touching Colours, p. 20.
53) Touching Colours, p.49, Exp.XIV

54) Ibid., Exp.XV



54 Fataberabers) 2, 4107 A 1 5(1988)

Rl £, AA4e Aol vtz Fd AR 2 AYL JFE M FLT FAQeH,
FAH o2 obrdl TAE deodlA e Ao 2 AL AL F M AR A F
P = s Al o Aale] At Afe B8 g Age) ui EAY sl Az 2ok
A Bche Aol 5ok e daA AR R AR B9 A Age] v =
T8 B e oA el Mg A7 AvA] vk Al gl

Ji ) rh'- rk‘l
‘“%L

v

Touching Colours o Yeht 2ol Ao g} o 7= ofe] 2Bl | A5 252 44 (quality),
244 ¥ (substantial form)e]} AL 398 §& 2 AAY ARtz A 2 F
HoeH =8e) A3o)girt. @ —'194 YA ol Aatsd Aozt AL Al Fol gtrRolE ¥
9] 737 (size), E.9F(shape), $%(motion), ®lX] (posture), <A](order), =183 FZ(texture)e]
A A"l o Sl Aolgleh 01315} gAAEe] o] Bde AP HFAAY oA 42
of BHelA E2¥E & & AAAz A AAF ol “AFL & Ao g
d g Q& A7) Aol oo Age (53 3w dE AHe) iE F49 44
< YIAA R HEA T = Aoyl

o|¥E A seligol, nae due 4, xd, P, % Fe JAEe] FANA de

AE B eERe s gF4E Aodrlngy, 4Rt A9 A2 9AAA 92

Fol £49 nr} waAel $YE2IH Yehte A9e dolk A Qs olAT A 2

LE dlamdd LT Softta § £ 9% G D WU Aol AL sie > 2
]_

g A8 dwlo) obd Al ZAE 4% FAT WA oldF 2L vz oleF
: AR A ) AHAA FARA AL o8 Ade] EAFEA 29
£ b

Bk oo 4A dAEe 20, B9, $F, 297 IR THE B4 T

rLlo
2
olEL

& Fz ddA7 7 FAG
oA geld vae A9 9L GAAR W F2 T ws o 8 4
Yoz Y QAR ol mrdd et Base o g
& TAR AEYet. 0 Azhe] Ao glejA, e AYE Hal e
Heph vh2 2 5 djedo] Wig Asteln], webd Az FA9] Fz9 Ewlg olF
Eoldel 9EaTE Ae ngen TRt oy AdA nde QAT 4ge A%
T gtk e e, T2t e AdE A2 MEE 3 oolElarddaFoe) WAA 4
q, 244 94 59 Ade debebis dE Aol en weAn 999 2AL oldas o)
RoAAE FHYUGZAA & ek g Wbl AAA Aol ARG E Aol giEEe
A7 RS olalehE ol A meAn, ol ud shehA] sh o|2l o]l g 4ol ekt
7P FAE AT ¢ APV AECIAT AT B AL AREe HAEe] 1w Zl
el A4AL Zolgw 3 st AL MY widnke ANT Fde] YAk 2k T sHEAEo)
56) @2l g4 d 2R Yol &A= Toucking Colours, p.23S ¥ 7.
56) - 190 o} Sl Hde AFE 4 A
57) Origin of Forms and Qualities, p.26.
58) Ibid. p.13.
59) Ibid. pp.26—27.

60) Aol wgk 2de] Aol s1g A =eld 22 Considerations Touching Experimental Essays in
General (1661), Some Specimens of an Attempt to make Chymical Experiments (1661)7} 3] v}.

52| gy‘ D%




EHE Rols 47 o] & 55

9%
o Az % < ’ﬂoﬂ Aot e dstelet AANAY, 25 ABe) FAZ AT Y
thA Mo @ mEolzk

o)A =} MOE 1ol hﬂfﬂ Azel 2.9 ARG Eo) v]H AFL @R F S A9 B
A Bl el Wele wee Fv FRAA Lignum Nephriticum o] 2he 1159 972 ALg-
A Abacid)sh F3b4] Gulphureous sal) o] Az Wslr} 747 G2d vehde SAgon, Tuz
AR 4A A 339 e TYsis A el ek W}, o0 =) A] @ (Chemical Indicator)e] A
E7h o] WAL Mol EFe] AAo] ¥e Z Axz BrbE 4 9ok ze) 249 T2, v
o AR W A2 244 ol 3¢ $E g 2Ye) $d% A3NE gheprbiE
et oled Aee 29 dAAs} APGEo) AiE) d 29 JE A @A ootk

inh

A61) Touchi;g’bolours, F:;E(,NExp XX.



